were extracted from Canadian and American studies for population characteristics, study design, measures of smoking and acculturation, and findings regarding smoking rates and associations between smoking and acculturation.
differences in smoking rates and concluded that "Most immigrant men are from countries with higher male smoking rates, and most immigrant women are from countries with lower female smoking rates. Therefore, the convergence in smoking rates is due to gender differences in smoking prevalence among immigrants" (p. 1426). Studies of immigrants in other countries have shown that smoking rates are highly variable depending on country of origin; for example, a study in the Netherlands found that smoking rates were almost double in Turkish compared to Moroccan men, with Surinamese men intermediate. 12 Canadian data indicate high variability in smoking rates among immigrants according to country of origin, with the greatest variation within the "Asian" group of countries. 13 For this reason, it is particularly important to look at smoking rates in specific subgroups of immigrants.
Regarding smoking and acculturation in Chinese immigrants, our understanding is limited. While three high-quality systematic reviews in the area of acculturation and smoking behaviour have been reported, [14] [15] [16] these reviews were limited to US populations, and two reviews 14, 16 considered "Asian
Americans" as one group without distinguishing among Asian subpopulations, despite the considerable heterogeneity within this broad designation. Two reviews examined interactions between sex and acculturation in Asian adults and found a positive association between acculturation and smoking for women and an inverse association between acculturation and smoking for men 14, 16 ; one review looked at Asian subgroups and found the same relationship for Chinese adults. 15 One review included adolescent studies and reported a positive association between acculturation and smoking in Asian youth but did not examine gender differences. 14 The purpose of this paper is to answer the question: based on current research, what is the association between acculturation and smoking behaviours in Chinese immigrants to North America? Despite proportionately more Chinese immigrants in Canada than in the US, studies based on Canadian populations have not been included in previous reviews. This paper also provides information about whether trends observed in older literature have been maintained over time, as smoking rates in the US and Canada have continued to decline. The proportion of Canadians who are current smokers has declined from 25% in 1999 to 19% in 2005 and 16% in 2012. 17 In the US, current smoking rates have declined from 21% in 2005 to 18% in 2013. 18 These rates illustrate that in recent years, cigarette use has declined across North America, and whether this affects rates in immigrants has not been established.
METHODS
The search was conducted in PubMed, Medline A total of 147 abstracts were initially identified. Based on review of abstracts and full papers, articles were retained for review if analyses reported at least one measure of acculturation and reported findings for acculturation and smoking specifically in Chinese North Americans (n = 14). Articles were excluded if they did not: report analyses specific to Chinese North Americans (n = 67); focus on smoking (n = 42); and/or report an analysis of smoking and acculturation (n = 17). Review papers and abstracts and year 2005 papers appearing in the previously-mentioned reviews were also excluded. (See Figure 1. ) Data were extracted for population characteristics, study design, measures of smoking and acculturation, and findings regarding smoking rates and associations between smoking and acculturation. (See Table 1 . [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] ) All papers were reviewed by one author (CG) and by one or more of the other authors, with coding disagreements resolved through discussion. Papers were reviewed against the STROBE Statement 22-item checklist for cross-sectional studies 33 to ensure they were adequately reported. studies. The primary reason for 'incomplete' ratings was that most studies were secondary analyses of survey data, and full information about how participants were identified and accrued, justification of sample size, and how missing data were handled were not specified. The STROBE criteria also stipulate providing unadjusted estimates, and a number of studies only reported adjusted figures; these studies were rated as 'incomplete' as well.
SYNTHESIS
Fourteen studies met eligibility criteria. Three studies were reported on Canadian samples, 20, 22, 23 with the others conducted in various regions of the US. Three studies were in adolescents or young adults 20, 25, 31 and the others were based on adults. Three studies included primarily men, 21, 26, 32 including one based on smokers with a medical condition. 32 
Study methods
Most studies collected data as part of a larger survey in person, by telephone, or through self-report. It should be noted that a number of reports included additional immigrant or ethnic groups, but only data for Chinese North Americans are reviewed here. Thirteen reports were based on cross-sectional data. One study included baseline assessment with follow-up data. 25 
Acculturation assessment
Language use was a common indicator of acculturation and was used in many studies. The specific questions varied and included language used at home, 19 the frequency of reading English newspapers, 21 and English proficiency. 19 One study 25 developed a "language acculturation scale" including a number of items. Several studies included scales that assessed multidimensional aspects of acculturation: specifically, the "Active Cultural Retention" measure, 20 which includes measures of language use at home, attendance at cultural events, and liking ethnic music; the Short Acculturation Scale for Hispanics, which incorporates assessment of language use, media, and ethnic social relations and has been shown to be applicable in Chinese populations 31 ;
the Language, Identity and Behavior Acculturation Scale, which Sussman et al. 29 modified to make appropriate for Chinese populations; and an Acculturation Scale, 32 which yields a total score based on years in the US, language at home, and English fluency.
Smoking assessment
While all studies used respondent self-report to indicate smoking status, specific questions varied, including ever-smoker, 19, 21, 24 current smoker, 22 amount smoked, 21 susceptibility to smoke, 25 and nicotine dependence. 32 
RESULTS

Smoking prevalence
Most studies reported rates separately for men and women and found much higher rates in men. Current smoking rates for adult men ranged from 9% 29 to 30% 21 ; interestingly, both of these studies were based in New York City. For women, current smoking rates ranged from 1% 23, 28 to 7%. 29 Studies in adolescents and young adults found overall rates for current smoking of 5% for both girls and boys in grades 8-9, 31 8% in adolescents aged 12-17, 25 and 20% smoking during the past year in students aged 13-19. 20 Acculturation and smoking behaviour Adults
Of the 11 studies, only 1 found no relationship between at least one acculturation measure and smoking. 28 The remaining 10 studies identified significant relationships, all in the same direction: men who were more acculturated smoked less and women who were more acculturated smoked more than their respective countrymen and countrywomen who were less acculturated. The nature of this relationship was the same and was found across various diverse ways of measuring acculturation and smoking, and using different statistical analytics and modeling. Five of the eight studies that used some aspect of language use or proficiency as an indicator of acculturation found a relationship 19, 21, 23, 27, 32 and three did not, 25, 26, 28 such that more use of English language was linked with less smoking for men 19, 22, 24, 28, 30, 32 Both studies that distinguished between foreign-and North American-born found a relationship with smoking behaviour, 19, 27 such that men born in China smoked more 27 and women born in China smoked less. 19, 27 Of the studies that used multidimensional acculturation scales, 20, 29, 31, 32 two studies, both in adolescents, did not find a relationship between scale scores and acculturation. 20, 31 Among adults, one study found that the acculturation scale was associated with smoking for females, with more smoking among more acculturated women, but in men, the only significant factor that predicted smoking was earlier age at immigration. 29 The other adult study found that higher acculturation was associated with more smoking, but gender differences were not examined.
32
Adolescents
The three studies in youth had different findings: Asbridge et al. 20 found that acculturation was not related to smoking, whereas Kaplan 25 reported country of origin was related to smoking, with US-born youth being more likely to report smoking compared to foreign-born youth. Neither the Asbridge nor the Kaplan study looked at males and females separately, and Weiss 31 only looked at males and females separately for Asian-American youth overall, grouping males and females together for the analysis of Chinese-American youth. None of the adolescent studies reported on duration of stay in North America, and one study found that country of origin was related to smoking, with more smoking in US-born youth. 25 
Other correlates of smoking behaviour
While all adult studies examined associations between smoking behaviour and demographic and socio-economic variables in their analyses, findings were inconsistent. Two studies did not provide Chinese-specific data and are not included here. 19, 27 Two studies found an inverse relationship between education and smoking rates for men, 24, 28 and one also found a positive relationship between education and smoking for women. 24 Four other studies, however, failed to find any significant association between education and smoking behaviour. 23, 26, 30, 32 One study reported that women with household incomes between $20,001-$50,000 had significantly higher smoking rates than women with lower and higher household incomes, 24 while two other studies did not find any significant relationship between household income and smoking behaviour. 26, 28 One study found a significant positive relationship between employment and smoking behaviour, 32 while two other studies did not find it to be significant. 21, 28 One study found that being married was associated with lower smoking rates, 28 but two did not find a relationship between marital status and smoking. 26, 32 One study examined age at immigration and found that for men, a younger age at immigration was associated with lower smoking rates. 29 
CONCLUSION
This paper reviewed recent literature on acculturation and smoking behaviours in Chinese immigrants in Canada and the US. While only 3 of the 14 papers were based on Canadian samples, to our knowledge, this is the first time that Canadian data have been included in such reviews. Consistent findings were seen in Canadian and US studies.
Smoking prevalence in Chinese North-American men ranged from 9% to 30%. Rates for women were much lower but still varied widely. Adolescent rates were low in two studies but high (20%) in another. 20 This wide range of smoking prevalence estimates may stem from differences in study location, methodology, and participant characteristics (e.g., age, education, employment). While acculturation was measured in multiple ways, its relationship with smoking was consistent: higher acculturation was linked with less smoking in men and more smoking in women. This relationship held for women in California (higher smoking with longer time in the US), 19 Ontario (higher smoking with longer time in Canada), and New York City (lower smoking in foreign-born, higher smoking in those who speak English at home). California men smoked more when they did not speak English at home and had lived for a shorter time in the US, 19 Ontario men smoked less with a longer residence in Canada, 22 and Vancouver men smoked more when they had less English fluency and less time in Canada. 23 Results were stronger in some studies than in others, 26 but the pattern was clear. In this review, we did not find that different measures of acculturation yielded different outcomes, nor that smoking varied consistently according to other socio-demographic correlates. Some limitations should be noted. We only searched published studies, but it is likely that additional data are available in the grey literature, such as government reports, that could be reviewed in the future. All data were based on self-reports and are subject to social desirability bias. As individuals become more acculturated to North American customs, they likely also become more aware that smoking is not a socially-acceptable behaviour, and they may be less likely to admit they smoke. Validation of smoking self-reports with biological correlates would be worthwhile. 34 Acculturation is a complex construct that can be measured in different ways, ranging from simple demographics to multisubscale questionnaires. While nuanced assessments are often important, in this set of studies, simple questions about language use and time in North America appeared to be sensitive enough to detect differences in smoking patterns. While these studies included a fairly broad coverage across North America, 8 of 14 studies were conducted either in New York City or California. More diverse samples are needed before broad generalizations about Chinese in North America can be drawn. An additional limitation of the adolescent studies included here is that two 20, 25 did not provide a gender breakdown. More detailed current data are needed in this important age group.
However, given the findings and their consistency with previous reports, some implications for future research and programs can be drawn. Regarding research, it is clearly crucial to conduct analyses separately for Chinese men and women, both adults and youth. The impact of acculturation has opposite effects on smoking behaviours that would be obscured in analyses that combine both genders. Acculturation is an important correlate explaining considerable variance in smoking outcomes and is recommended for inclusion in research on smoking in immigrant populations. The studies reviewed here imply that more is not necessarily better when it comes to acculturation assessment, and straightforward queries about language use and time in the new country may be sufficient. It would be helpful if research studies reported data specific to population group, rather than, or in addition to, collapsing across, e.g., "Asians". There were many other studies we initially identified that include Chinese respondents but did not report Chinese-specific data. While, theoretically, "Asian immigrants" may be a useful construct, this descriptor is not useful in understanding the distinct characteristics of any one group.
A number of interesting hypotheses were not addressed, such as whether the gender-specific impact of acculturation varies between age cohorts. In addition, the link between lower socioeconomic status (SES) and higher smoking which has been found consistently in tobacco research 35 was not consistently seen here.
Unfortunately, SES was not assessed in all studies, and there may have been insufficient data or variability in SES to detect a relationship. We recommend that future studies measure SES. With more research in this area, formal meta-analysis may be possible to provide a more refined estimate of the magnitude of the relationship between acculturation and smoking. Despite these limitations, the STROBE analysis showed that most reports were full and complete. These results are consistent with the previous earlier reviews, and with other literature drawing from migrants from other countries, and in different parts of the world. That this result has been confirmed in current studies and Canadian data speaks to the robustness of this finding. Nierkens and colleagues 12 invoke a stage theory 36 to explain the changing smoking rates in immigrants as a function of socio-economics, gender, and the stage of the smoking epidemic (i.e., the degree to which smoking is a high-status, valued aspect of society) in both the country of origin and country of immigration. These authors conclude that "to stop the future smoking epidemic in immigrant populations, prevention programmes need to be particularly tailored to males in lower socio-economic groups and to females in higher socioeconomic groups" (p. 390). Our suggestions are the same, except that the findings here were based on acculturation rather than SES. This model may be a useful heuristic to explain and predict changes in smoking behaviour in immigrants around the world. Extending these conclusions to program development and implementation, the data imply that programs for new immigrants, such as English as a Second Language (ESL) classes, could be important vehicles for providing smoking prevention and cessation education. For men, ensuring that they are integrated into the customs and practices of their new homes could contribute to reducing smoking rates and other positive benefits. Men who immigrate when they are older may need particular support to give up smoking if this is an entrenched part of their lifestyle. Women may benefit from tailored counseling to help them find other, healthier ways to become comfortable in their new countries rather than taking up smoking like their North American colleagues.
As North America continues to become increasingly ethnically and culturally diverse, it is crucial to understand how to enhance the health and well-being of these newcomers. Lower smoking rates benefit not only the immigrants and their families, but also the society as a whole.
